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With the development of economy and social productivity, life expectancy of our 
country is rising. For pension plan, longevity risk means that future payment increases 
due to the unexpected decrease of participants’ average mortality, which is significant 
to the operation of pension plan. This article will have an insight into the longevity 
risk of defined benefit pension plan. 
First, a systematic introduction to longevity risk of defined benefit pension plan 
is given. Later, Lee-Carter Model is used to predict the mortality in our country, 
showing that the mortality in the future significantly decreases. 
Based on the mortality predicted above, this article researches on the influence of 
longevity risk under the framework of the optimization problem of defined benefit 
pension plan’s asset allocation. Firstly, the optimization model is set up according to 
the actuarial cost method. It is found that the solvency risk of female participants is 
higher than that of male participants under the same conditions. Secondly, the 
sensitivity test shows that the risk level of pension plan is sensitive to the change of 
allocation proportion in high-risk assets. Thirdly, the scenario analysis reveals the 
difference between the results under the Experience Life Table and those under the 
data predicted before. It is found that under the initial optimization results, fund 
deficit will occur in the following 10 to 20 years. Then the optimization results under 
the scenario of longevity show that longevity will make the allocation proportion 
decreases in medium-risk assets but greatly increases in risk-free assets. Lastly the 
model in the case of hedging is built and shows that hedging will reduce the impact of 
longevity risk and make the allocation proportion in risky assets tend to go up. 
This article ends with some innovative managing methods of longevity risk. On 
the summary of the barriers to carrying these methods in our country, some 
suggestions will be given. 
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年降低。由国家统计局的统计资料可知，我国人口平均寿命从 1981年的 67.77岁上升到了 2005
年的 72.95 岁，预计这一数值到 2030 年将达到 80 岁。放眼国外，大多数西方国家的人口平
均寿命也逐年上升。以荷兰为例，65 岁男性的预期存活年限由 1975 年的 13.5 年上升到了 2007
年的 17 年。人口平均寿命的增加为养老金计划的年金支付造成了不小的压力，伴随着人口死
亡率的非预期下降，养老金计划未来的给付义务也面临着巨大的不确定性，由此带来的资金










                                                 
① Biffis, E., Blake, D., 2009. Mortality-Linked Securities and Derivatives, Discussion Paper PI-0829, The 
































Renshaw 和 Haberman（2006）[3]在 Lee-Carter 模型的基础上考虑了队列效应，认为死亡
























结果表明扩展后的 CBD 模型对英格兰和威尔士的数据拟合效果好。 





的死亡数据而言，扩展的 Dowd 模型拟合结果更优，且能够同时保持拟合结果的稳健性。 
Deng、Brockett 和 MacMinn（2012）[8]在考虑了队列效应的 Lee-Carter 模型的基础上再
加入复合泊松跳跃过程，提出了 DEJD 模型，从而能更好地拟合死亡率时间序列增量分布并
且数学运算较为简便。基于全国健康状况统计中心 1900 到 2004 年的统计数据，将 Lee-Carter
模型、Chen-Cox 模型和 DEJD 模型计算出来的 q 远期固定费率进行比较，发现 DEJD 模型的
数据拟合状况较好。 
Wang 等（2013）[9]以非高斯分布——跳跃扩散过程、variance gamma 过程和正态反高斯
分布来拟合 RH 模型的误差项，通过对英格兰、威尔士、法国和意大利 1900 年到 2009 年死
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